Organotypic hippocampal slice cultures for studies of brain damage, neuroprotection and neurorepair.
Slices of developing brain tissue can be grown for several weeks as so-called organotypic slice cultures. Here we summarize and review studies using hippocampal slice cultures to investigate mechanisms and treatment strategies for the neurodegenerative disorders like stroke (cerebral ischemia), Alzheimer's disease (AD) and epilepsia. Studies of non-excitotoxic neurotoxic compounds and the experimental use of slice cultures in studies of HIV neurotoxicity, traumatic brain injury (TBI) and neurogenesis are included. For cerebral ischemia, experimental models with oxygen-glucose deprivation (OGD) and exposure to glutamate receptor agonists (excitotoxins) are reviewed. For epilepsia, focus is on induction of seizures with effects on neuronal loss, axonal sprouting and neurogenesis. For Alzheimer's disease, the review centers on the use of beta-amyloid (Abeta) in different models, while the section on repair is focused on neurogenesis and cell migration. The culturing techniques, set-up of models, and analytical tools, including markers for neurodegeneration, like the fluorescent dye propidium iodide (PI), are reviewed and discussed. Comparisons are made between hippocampal slice cultures and other in vitro models using dispersed cell cultures, experimental in vivo models, and in some instances, clinical trials. New techniques including slice culturing of hippocampal tissue from transgenic mice as well as more mature brain tissue, and slice cultures coupled to microelectrode arrays (MEAs), on-line biosensor monitoring, and time-lapse fluorescence microscopy are also presented.